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Have you ever visited a zoo and seen animals pacing
back and forth, rolling their heads from side to side, or
even plucking their fur or feathers? Animals who are
forced into unnatural and stressful situations often exhibit these types of abnormal behavior. As do humans.
Take for example the soon-to-be father pacing in the
waiting room as his wife gives birth to their first child
or the worried mother returning again and again to peer
out the window for her overdue child. Among captive
zoo animals behaviors like these that are invariant,
repetitive, and have no obvious goal or function are
called stereotypic, and usually indicate poor welfare.
The occurrence of these behaviors not only restricts
exotic animals from engaging with their surroundings
in normal species-typical ways, but also misinforms the
zoo public about the animals’ natural behaviors.

diately, the predatory cats were transfixed, and seemed
amazed by their new prey. During the enrichment
period the cats’ stereotypic pacing decreased significantly. In addition, the animals were observed engaging
in species-typical behaviors such as stalking, pouncing,
and swimming, behaviors never observed before the
introduction of the fish. The transformation of the two
ocelots was nothing short of amazing and suggests that
the enrichment stimulated the animals in ways similar
to wild ocelots that need to hunt and fish to survive in
the wild.

Before beginning many of these studies, I compiled
results from all previously published studies that examined whether enrichment had a measurable effect on
stereotypic behavior in zoo animals. This meta-analysis
clearly showed that enrichment works in reducing steEnvironmental enrichment—any technique used to pro- reotypic behavior; however, it also confirmed a number
mote welfare for captive animals—is the focus of much of omissions in the existing literature. For example, does
of my research. Providing the animals with toys, climb- enrichment work equally well for all species? Could it
ing structures, or food
puzzles (interactive toys
that have food inside) can
help them approximate
the behaviors necessary
for survival in the wild
and thereby improve
their welfare. These
enrichment techniques
promote natural behavior, alleviate boredom,
and provide opportunities for the animals to
control and interact with
their surroundings in
species-typical ways. For
example, anyone who
has recently visited the
The exhibits shown in the
Franklin Park Zoo in Boston and observed the gorillas
photographs accompanying
(including the notorious escape-artist gorilla named
this article are of good
Little Joe) exploring their new exhibit, foraging for food, quality, and foster
desireable natural
and interacting with one other, can be confident that
behaviour in
the gorillas’ welfare is quite good.
the animals.
One very effective enrichment technique that I used
with the male and female ocelot living in the tropical forest at Franklin Park Zoo, was to stock the pool
within their exhibit with live feeder fish. Almost imme-

be the novelty of the enrichment that accounts
for the observed effects? In other words, would
the stereotypic behavior eventually reemerge
after a period of time with a given enrichment?
Does enrichment improve other indicators of
welfare? To find out, I began a series of studies
that examined the effects of various types of
enrichment on the behaviors of different species of zoo animals. These studies included food
puzzles for Bactrian camels, ring-tailed lemurs,
ocelots, and African wild dogs; the construction of a sand pit for the camels; a heat lamp
for the lemurs; hidden food for the dogs; and, as
mentioned earlier, delicious live feeder fish for
the ocelots.
My study of previous research also provided
insight into a larger problem within the field of
environmental enrichment and zoo animal welfare. A few articles have been published that do
not attempt to analyze changes in the animal’s
behavior. Rather, these papers suggest that the
specific form of enrichment is effective because
the animals played with the enrichment device
or appeared “happier” to the researcher. This
unsystematic approach may lead to the correct
conclusion, but often people’s judgments of
animal behavior can be incorrect. For example,
many people interpret a dolphin’s “smile” as a
sign that the animal is happy and feeling good, possibly expressing emotions similar to those emotions of
a smiling human. In actuality the dolphin’s “smile” is a
physical trait created by the shape of the animal’s jaws
rather than an emotional expression. While anthropomorphizing can occasionally be a good way to come up
with novel enrichment ideas, quantitative assessment
is needed in order to ensure accurate evaluation. Papers
that fail to include quantitative data often do not help
zoo personnel understand the true impact of the enrichment on the captive animal’s life.

with no training condition. The unnatural behaviors
(lifting paw, opening mouth, etc.) that the dogs engaged
in to acquire the food reinforcement during training
may have substituted for natural functional behavior
(such as hunting and stalking prey) and thereby filled a
behavioral need to control access to their food.

These findings suggest that positive reinforcement
training can impact animal welfare and can be thought
of as a type of enrichment. Zookeepers typically use
operant conditioning to teach the animals to behave in
ways that will either improve the quality of their care
or make caring for them on a day-to-day basis easier for
the keepers. These trained behaviors may include openCurrently, my research interests have shifted slightly.
ing their mouths for veterinary exams, moving from one
I am now looking at the possible effects of operant
part of the enclosure to another, and presenting a leg
conditioning on zoo animal welfare. Operant condifor an intravenous injection. In the wild dog study, the
tioning is a type of training that changes an animal’s
behavior by rewarding the animal with a tasty treat for marked reduction in pacing observed during the training
condition indicates that the training sessions may have
showing behaviors that the trainer wants to encoura greater impact on an individual animal’s welfare than
age. In a study I conducted with the three African wild
dogs at the Franklin Park Zoo, the animals’ behavior—in just these husbandry behaviors. This study was one of
the first to provide data on this exciting topic.
particular the percent of time spent in stereotypic
activity—was examined. On days when the animals
were trained, positive behavioral effects were observed.
All three animals exhibited far less stereotypic pacing
following training sessions than they did after sessions
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This enclosure
allows visitors
multiple sight
lines for viewing,
and safe and
relatively close
access to the
lions. In fact,
the enclosure
features a small
truck that juts
into the habitat,
and sometimes
the animals jump
onto its hood,
providing an
exciting close-up
experience.
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Student researcher/
observers (from left)
Brianna Allison of Stonehill
College, Lauren Hansen
and Nikki Maddocks, both
of Bridgewater State
College.
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To date this research
suggests that various
forms of environmental
enrichment can have a
positive behavioral influence on the welfare of
captive zoo animals. Zoo
personnel can improve
welfare by increasing the
animals’ mental stimulation through a number
of different enrichment
techniques including
training, time-intensive
feeding techniques, and
species-typical habitat
design. In addition to
improving the animal’s
Presently I am conducting research with three
Bridgewater State College
students, Lauren Hansen,
Nicole Maddocks, and
Brianna Allison. We are
examining the effects of
operant conditioning on
the behaviors of African
lions, tigers, and ocelots,
all housed at the Franklin
Park Zoo. Keepers are
currently working with
these animals to train
them to engage in all sorts
of behaviors designed to
reduce stress and improve
animal care. We already
know that training an
animal to “voluntarily”
stick its leg out for an
injection improves and facilitates veterinary care; our
current research is exploring whether or not the act of
training itself improves welfare. This research project
will provide data that may help zookeepers prioritize
animal training. For example, if operant conditioning
does improve welfare it may be more important to train
an individual animal restricted in a solitary holding area
with presumed poor welfare rather than an individual
who is part of a thriving social group living in a stimulating habitat with presumed good welfare.

welfare, these techniques can enhance the zoo public’s
learning experience by encouraging the animals to
behave in ways that accurately represent their wild
counterparts.
—Amanda Shyne is Assistant Professor of Psychology.

During the interview phase of my dissertation defense one of

the professors asked me if the results of my research suggest that
he should wiggle the dead mouse as he feeds it to his pet snake.
Ultimately, this is the point of my research. Animals have evolved to participate in specific behaviors that lead
to predictable and desirable events, such as the acquisition of food. While all animals, including domesticated
cats and dogs, have evolved specific behavioral traits, few pets are given an outlet for these natural behaviors.
The vast majority of pets spend countless hours alone
with no way to express their natural behaviors or pentup energy. Many common behavioral problems seen in
dogs, such as constant digging, destruction of furniture
and incessant barking often stem from the animal’s
inability to engage in natural behaviors that produce a
desirable consequence.
No one knows more about excess energy then the owners
of border collies, dogs that were bred to herd sheep day
in and day out. As the proud owner of a very highenergy border collie named Dillinger, I learned quickly
that I needed to provide him with his own brand of
enrichment in order to have a few minutes of peace
and quiet for myself after a long day. This enrichment is a sport called dog agility in which a dog, with the
help of its owner, negotiates an obstacle course at top speed. The dogs (and their human handlers) get plenty
of exercise while engaging in behaviors that lead to desirable consequences, a game of fetch for Dilly and a
quiet peaceful night at home for me. Agility allows Dilly to engage in physically and mentally challenging
behaviors which result in his acquiring desired goals. Agility replicates the pattern of behavior that is seen
with all wild animals: the animal engages in behavior that leads to a reward—food, mating opportunities,
and so on.
My other dog, an Australian Shepherd named Frisby, also enjoys agility, but since she is highly food
motivated, most of her rewards come in the form of dog biscuits. This makes providing her with enrichment a
much easier task, since I can leave the house and give her a pet toy filled with dog kibble (her breakfast) and
know that she is engaging in productive and rewarding behavior instead of tearing the house apart. My two
cats also get a bit of enrichment from time to time, as I sometimes sprinkle a bit of cat nip around the house
or put a table covered in birdseed directly outside a window. (Whether my cats actually enjoy the sight of the
birds, I will never know. But it certainly provides them with stimulation and encourages natural hunting and
stalking behaviors which, unfortunately for them, result in the birds’ flying away instead of a meal.)
All animals, including humans, need more than just the essentials in order to thrive; we need to engage in
meaningful behavior that provides opportunities to fulfill certain needs. By allowing our pets to work for the
things they need, we are allowing them to have control over an aspect of their environment. Although our
furry friends may seem quite distant from the wild environment in which they evolved, if we take the time
and energy to provide them with opportunities to engage in wild-like behavior we will almost certainly see
improvements in their welfare.
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